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(54) #U^D*1*>fc^&tf#v>S^>>Xh*m 



(57) imm: 



Tie-figs (i) T«sn5#';i'n+ 



SiOs, 



R 1 
I 



(CHa)n 



(CpH^n 

~SiOara — 



R 4 



(D 



(5S*K RJ*. -C-O-R'- 
R« 

CCDtS, R'. R s li**^XI4^sRai~6oiasa«t>L<ti»6E«t<z>T/P 
R'J4M3fH»l~6®iailttt>L <«^tfco^V*^S, R 4 f±7KfRM 
?X«y Qtt@£F3c5£*T*»5o x. y, zS4, x + y + z = l 



(2) 



^¥9-8 7 3 9 1 



m&m i ] TiH-aas ( i ) Tmz n& # u ^ 



(9H2> n (CH»)n 

^— SiOa« fx 4— SiOa/2 f7 



-SiO^- 



(I) 



R 1 R* 
(55tf\ RJ£, -C-O-R 3 - *»U<li 
R> 

COtJ, R 1 , R 2 {i7K^-?Xli^mi~6©i:^feL<{i^tfc<DT>'P 
R 8 {i^iicl~6<Difi^t>L<l±5-^©T7l/*y^ RM±zK55tM 
^Xtt^^l/S^U QJi^^^"C*-5o x, y, zli, x + y + z = l 
<t/«£S^:-C*D> x#tf y^OKte-SClthitt^o n 1 ~ 3 ©^HSrcfc 



Ult&B 2 ] M&g 1 fcB«<Djtf l) ~> p +-9- Mt1=r% 
[»#^ 3 ] «*5t 1 fcfB«<D# y S/n*t>fb^l 

»*S4] S?fg£SUtf> TSBHRS 
(R) P JM 

p«2X«i3-e$.-S 0 ) T^^nS^-^Aig 

-e* s 3 egotm. 
[it^5] HK»«aih»j*aiiiPL/fc«i*«3x« 

[000 1] 
CO 0 0 2] 

t), LS I <DiS*afbi:iS^«{kti:#v\ Vrt/- 

r£Mm&mmcft-3Z-0~0$>2> 0 g m (436nm) t 



20 fei^O. 5 /zm©^£— ;l^KW££tvr*5 
0. cn&fcflH^THflsLfcLS IOlMlt 1 6M 
If >y FDR AM1ES£&3o LfrU L S I <Df£mi. 

[000 3] -Th- (I to) <E>£i\ #') t Ko*->X 
fb>©OHS^ t e r t (t - 

Boci) -vumLrzP boc s Tt^ommtc. *— 

[0 0 0 4] L*rU ft**WBffll'5>X httStt*** 

-e^ft¥^ttffesc fc^asnr^sA^ w%»7x 

[0 0 0 5] Sfc, C£>i5fc:#'J t: Fn+^X^-U> 

m-r^tmmmm^x F*mt±, fgai^n 

[0 0 0 6] kC5T% ®M»«±ici«rx^^hJtco 
/^->'^fi!c-r§tc«i2^Uv J Xh^®nTVSo 

coi§£\ 2si^^x>is*-«aag*T;i/*ys«?8-z? 

so [000 7] —7a, T/l/# 'J RTfStt~> ')3-V* 



(3) 



$SIW9-8 7 3 9 1 



fctfttetlT^* 1 1 8 6 5 1 *M*«L S 

PIE Vol. 1 9 5 2 (1 9 9 3) 3 7 7&£) o 
[0 0 0 8] Lfrba««6. cti6*U tKn*^> 
i?;l/i/;l/-feX****>Ofc Fd*^*0-»* t -B 

CO 0 0 9] #R9!«4. ±lE*Wfc«#T**ftfcfc<D 



10 



(9HA, 
•SiOa«- 



-SiOa«- 



***«{JW § C i: * B ft i: * So 
[0 o i 03 

fctt*, SBET*#8*:<fc!)TeHRS (I) tssn 

^^gau^x h*m<D^-x# y x'-tffiffl-rs c t 

C0 0 11] 
Wfc2] 

Q 



-SiO^- 



(I) 



R 1 

-C-0-R 3 - 
R* 



R 1 , R 2 {4xK^-?XiiK3limi~6©itia^feL<fi^^©T>'P 
R 8 «^iJ[l~6cD[e^4>L<fi^^©Tyl/^^ R<I**M 
■?Xtt>**X**U Q^TO^TfeSo x, y, z«> x + y + z = l 

So ) 



[0 0 12] Ifl£, — J©tc. *'Jv/n^y^->*Sl/ 

«*&$n^7;l/* y RT»tt#y v-n^-y-^i: bTtt, #j 

,OH 



(CH^n 

- Si<W 



awtfibs (in •ws*n*#ttfr6fl:*, #y (p 

-t Kn+i/^y^i/^lz-bx+^l^y) WW 5*i 

So 

[0 0 13] 
[ft 3] 

(ID 



[0014] -7?, r;i/*yai»tto«fli», -r&fc 



^HSfcL-n*, Ttase (iii) -wssn* 

(«WB¥6 - 1 1 8 6 5 1 , 
[0 0 15] 
[ft 4] 



50 



(4) 



9-8 7 3 9 1 



( 



O CHa 
n l 
O-C-C-CH, 

CR, 



(CH^, 

-SiOa/ 2 - 



OH \ 



(ch^ 

" SKfeT 



(HI) 



Co o i 6] cct% um&tLxm^ztirc t -b o 

[0 0 17] co»k3^t<c^R^cfev^T^ ^Bg^ett, 

2 mi^x t- atcffl v^n^ ua-^s us>x b ttn 

o cm 

II I 

p-C-OCH, 



p 



[0 0 19] t -B o c«#SrCTOILT£ 

Dfc t e r t -/^l/Af *y*'7 1 / -/l^ia-N 

smjst s c t j; i? . 7iy -;i&7kmmt>mmum-$ 

[0 0 2 0] g-fc, t — B ocltt, m^cDTkmmvu 

<. B&MUC <^ffiIIO-OT?i&5o ^<Dfz^ t - 
B o caoaM^itc«, h'J7Wn^^vX;V*yiC9 

[002 1] U->>X Mg|*T\ t - B o c »<DJMG5BS 
So -7? , U->*x MBtaffi-m. h »J n * * >x 



-B o cS^lx^Xh^(fT-<Dii^HJStct5l,^T, TIB 
10 ©£5&IiJ£j&#£CT<^SCi:3:F T- I RfCfeS^ 

[0 0 18] 

[ft 5] 




OH 



CHa 



+ cHa-c* + ca 

CHa 

CH3 
O-C-CH, 
O CHa 

[0 0 2 2]filT%*Iffif^«, t-Boci%)l 

/SttJcSnfc^'J ~>n^r-9->^^L/c^ ±f5-!5 
( I ) T^^nS'f 0 iyu^>itBWT)Vt> V t$ 

[0 0 2 3] !S£oT. ±ffi-S9S (I ) T'^ 

co^p, CCDs (i) ©^u^u^wt-a- 
htmfcti* *eaiK«t y jsnwaitsij^isinf * ct^t- 

[0 0 2 4] WT, *aWtco#HCWb<BM8"r* 

[0 0 2 5] 
[ft 6] 



50 



(5) 



«flH¥9-8 7 3 9 1 











(I) 


(9H2)n 




(CH^n 




r-SiOg/5 3 


X 


c—SiOa/z hr 


4 — SiOa* — J 


Z 



R 1 R 4 
(5£tf\ Rtt> Ci) -C-0-R 8 -&L< J* (i i) -Y~\ 

R* W 

d©<fc£, R>, R 2 i**^-?X«^tSCl~6<0lt^feL<{^^©T^ 

R 8 1 ~ 6 ©ffifiltfc t> L < ItfrffikV TJls*»m, R 4 l**^ 

^Xtt^f-^S^U QI4K^^-Cfe^o x, y, zB, x + y + z = l 

-So ) 



[00 263 JJB(i) , ( i i ) OSti, HRKT-fe 
■b*-/Pfci*tfn*«BM|-e*oT,. t -Bocli!) 



[0 0 2 7] CCT, ±E (i) <D&<D&$il,^t><Dt 
[0 0 2 8] 

[fk7] 



30 



40 



so 



(6) 



-87391 



9 10 

-CH 2 -0 -CH 8 > -CH 2 -0-CH 2 CH 3 , 

— C Hg — O — CHaCHaCHa> — CHa O — CHaCHaCHaCHa^ 

CH, CH a 
I I 
-CH 2 -0-CH-CH 3 ^ — CH 2 -0-C -C H a . 

I 

CH, 

CH, CH 3 
-CH 2 -0-CHCH 2 CH 8 . -CH 2 -0-CH 2 CHCH„ 



CH, 
I 



CH 5 



CH-O-CHCHa. -CH-O-C-CH,, 

CHs 



CH S CH, CH, CH, 

-CH-0-CHCH 2 CH„ -CH-0-CH a CHCHa. 



CH S CH, 
I I 
•C-O-CHCH,, 
I 

CH, 



C Ha CH, 

-C-O-CCH3. 
I I 
CH, C Hg 



CH, CH, 

•C-0-CH,CHCH„ 
I 

CHs 



CH 3 
I 

-C-0 

CH 2 
I 

CH 8 



CHa CH, 
I I 

C-0-CHCH a CHa> 
I 

CH, 



C H 2 C H « 



[0 0 2 9] Sfc. (i i) (OmViTllZ-frcDmtls 

[0 0 3 0] 
[ft 8] 



[0031] wc, QttM7s»BST«o, mfoma,* 

tert -^;l/*;l/3R— ;l/S, tert 

[0 0 3 2] ^ ±I2R I , R z , R 3 ©7;l/*;VSi: 
ITS, x*7l/, n-ynW, i so-^u 

bf;l/, n-7*7l/. i s o-y^;k s e c—^M 

tert -7*)W$&mf e>n& 0 

[00 3 3] x, y, ztt. x>0, y>0. z>0 



30 T% x-fy+z= 1 fcSSfiTSS-C&S** xfiO- 0 
5K±0. «FtC0. l^LhO. 5fil~Ftf#$L 

V\, xtfO. OS^lTfeStia^^ttC 0. 

tiofilto. 5OTT^ci:tf»tl<, 0. 5£D 

[0 0 3 4] £fc> S CI) 0*US/a**>{k**0 
fi»¥i3^»i. 5, 0 0 0-5 0, OOOtfjfSl 
<, ^CS, 0 0 0-1 0, 000tf»SU>o»fi 
40 #5. 0 0 0*MT?««iSliS»JW* , H»t*fc»mSO 

*Uv-*^6hf, 50, ooom^t^xh 

[0 0 3 5] ±I2S (I) OtfU^a^Vffc^O? 

(I a) ttTIS^ffifccfcoTait-rSCtJb^SSo 
[0 0 3 6] 
[ft 9] 



50 



(7) 



WISH* 9-8 7 3 9 1 



11 



12 




OH 

* 

CH2 

-SiOa,r 



(Ia) 



[0 0 3 7] t&tt, TtBS^Stc^LfcfcatC, $ 
S'n^V' (A) S\ *©*«3|e«!BOS'5>'-/Ht«ai 

8~l 0^i:-rsci:fi:j;oTff3<if:A^T'^S 0 



10 



[0 0 3 8] &VT% ftP7k^ft?*ffV\ 7i/-MO 
xy-/MfokS?*££D£ii\ #y (p-HKn*«^ 
u 7Wko4^no*fl=*«ffl-r * e i; 

^J^(f*<^T, f§$5fc:&3icL&#P>3 0~4 5t:©tg* 
Tzk^AD-r^citKioT. #y (p-l:Fn+-M 

[0 0 3 9] 
[ftl 0] 



OCHa 

fa 



6 



CHgOH^^-CH^SiCla 



(A) 



OSKCHs), 



(A) 



(CHaJaSa/CItCN 





[0 0 4 0] #y (p-tKn+^y->*;W 5/ 

-jUtLTUm?%t>\ ±12 (i) ©«-CR'R 2 OR 
C 1 -CHz-O-R'W.fc^^^n^l/^^l/x— f)^ 

So 

[0 0 4 1] — ±12(1) C0»-CR' R 2 OR 5 cf 
OR 1 , R^r^/l/*©*^ ±12 (i i) (DMVi 

[0 0 4 2] 
[ftl 1] 



A 0 _|_ 



so 



[004 3] Sfc, n = 2Xfi3, z = OcDtf'J ->n* 

[0 0 4 4] &*5, ±fBs£ (I) ©x, gp^T-tr*-^ 

[0 0 4 5] Sfc, #y (p-kKa*M^;W 

e r t -7h4->*;U#-;Wb©»&ftti> tfy^rg 
$<f-c?-J»7t e r t -7^;l/KJS£-fc>-3 C ?) 
Satctf^C t e r t-7h+->*;Wt:^l/ 

{fccoif^fi, t e r t -7f;b7ntKii7f 



(8) 



WHPF9-8 7 3 9 1 



13 

[o o 4 6] $fc, ten -^;Hko*&K:{i, 88 
7K h y 7;l/*nW^#*E"F> ten -zTf-frTfru— 
c fc(c<fc D frv\ h V ff-i^s U /Wfcco 

[0 0 4 7] T^h^t Kn^->kf5-;Ht<0*a-tc{±, 

[0 0 4 8] *sswo*^us^x httfttt* ±BS 
^tvi/* y ^r»tt# y t- t l r&m? z> t>\ ceo 20 

(R)pJM 

£;SU J &X;l/*x^i»X«3— K-^A^U M 
HW8&U&mm<OTA'*>l'5ll±T V — ;I/X;1/**- h 

(CeHOJ^OaSCF, 
(Cltt^CSCF, 



14 

coo4 9] c©*^ jiiese (I) (D#y->o+-9-^ 

ft£M&rc£%i&micttu 55% wtp 
tao vl±, »t 8 0 %«±*«»s lv\> saa-«# 5 5 % 

[0050] *mmo>\s*J* v^mnis^x^ mmn- 

ffc. 2. 6-i?—bw<>i?}],Z.jls*>WMmi& 1-7 
h*/y-4-x;i/*>'ii#^ 2, 4-kTxhy* 
na^^;l/-6-T'J— 1, 3. S-hyr^SS 

aw*. «, a' -exru— rt/x/i/*— /usJTv^^y 

COfci6TIS-fla^ (I V) 
(IV) 

[005 1] frfr£*x^ig<O0!li: LTttTf2jCT'^ 

So 

[0 0 5 2] 
Hfcl 2] 



(C 8 H 6 SC 6 H4)(C 8 H 6 ) 2 3 + -0 3 SCF 3 
(CeH.^OaS^CHa 

(t-Butyl-CBHJJ^OaSCFs 
(CeH s )(MeOC 6 H«)r-0,S^CHa (^CHO 



[0053] L^L&tfeK cne.©v>-rn<DStsi^j 

»a*»«tKWbTjSjBtt3^fi<, COft*, bS>Xh 40 

mzmia-rz c ^wan-ess c msmmm<r>m 

X hil*iiifcfc^Tl^*«***SWi*Bfa:«38£ so 



5. 

[0 0 5 4] &oT, MtjffKffll^nS^ffiil 
C0*--i7Atgi:LT, ±KHRi5 (I V) <DR<D'>&< 
fcfe— OtfR' 3 CO= (R' ttSfSl~10O7;l/ 

2) T?^?n^ t e r t ten -7" 

h^'>*;l/5i?— feSt^tit e r t-7"h* 

j«t**o (IV) cDR<D'>^<i:fe 
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(9) 



WBFF 9-8 7 3 9 1 

16 



— Ote tert -T;]/u3ris7jL— ;l/g> tert — 7 
h^->^;l/^-;l/^-^i/^oir:;l/S. t e r t 

£ft£ 0 tert -TA/n*ri/^ tert -7 



t-BuO-^^-S^f~ Tf 



10 



[0 0 5 5] ±fB-S5^ (I V) ©R0^4< fcfe— O 
tftert tert h+f*;!^ 

-;1/*^>S> &*Wit e r t-7h^>M#-;V 
^ h*^T»«nft*-»i*0«li:LTtt, TIB 

[0 0 5 6] 
[ftl 3] 



t-BuO 




t-BuO 



t~BuO 



0 



t-BuO 



t-BuO 



o; 



t-BuO 



t-BuO 



0 



t-BuO 



hw-^t-@ -Tf t-Buo^g>-rH@> -rs 



t-BOCO 



5S 



t-BuO 



T f 14 p - h U 7;l/*n ^ * h, 
T s (i p- h;l/xyx;l/**- h*SL, t-Bocii 
t e r t-7h*->*;l/#x;bS % N F tey j-7)\,*u 

C0 0 5 7] ±EWBft«0«*«H:. 0. 5-15 



52; 



t-BuO 



t-BuO 




50 



jj^U (y) filSLhU 1 5%<fc9^<T 



(10) 



^¥9-8 7 3 9 1 
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[0 0 5 8] ^iOU^XFtfflit HRS (1)1? 

us>x h tm t l rmm t* # s ar*» ot4<> &g 

LTfe<£ffiT*£So 

[0 0 5 9] C<D«fe5*jS»Blih9Ji:LT«, £tfn<93 

#v j5!AfcrFe*7?^sn*virx7xy-;i/AooHa 

*t-Boc{bUfc»»^ 7oD^l/->^rl-7t 
Kn*^yV7iy>^ t -B o c{bLfck©&i! 

[0 0 6 0] 

[<bi4] 

t-BuOC-O -<^OV|-{OV<>-C0t-Bu 



[006 1] ®Mffl.±ffloySmte, 4 0 %J£TF# * < , 20 
1$IC 1 0~3 0%fct*CttfffSU>, 4 0%£t>£ 
< Ttt. l^X MHoWK^XvBttjWIU < {STf 

[0 0 6 2] *%WfcfevTt±, ±m&ftic1iaz.Tmiz 

^HtLTS, N-^^-;l/7— U>, h/lM^X N- 

<KDfcib, C©ifT?fcJ:o-7S/£J§l*&, m-757 

m-7i-Uy->7;y> p -7i-l/>->'75 

[0 0 6 3] ±I2S**fNt£«©K&«tt, U5>X h 
M^t<00. 0 1~l%iW*L<,«fc0. 1 

~o. 5%*<»*bv»o o. o i %*srmgfg2'#{fc 

[006 4] *ii©l/^X h#m> ±flB#'J fn* 4 o 

v-yit-^m ( i ) , isc«sg^#j, aas^rit^isi, 8 

IP IBifcSI* H *»-T * c tc & o TUST* 

AttttlciiffK:7?-Jk frfls*. 7-feh>\ -bay;!/ 
77-bf-K ifl/y^JJ-^/^f/H-f 
;K ^if Uy^'J ;l/X-f ;K x^U 

-x;K ?tJgx^;k IU»* ?LSE^nbf;K 9LBK so 
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[0 0 6 5] a*, *&w<DUi?xhttn\at, stew 
[0066] *$twcDUisx httn*m^rc/v*-yB 

f\ ^±K#f£BJ3©b^Xh?3&£Xlf>^mU 7" 
y^-^^^V^x^/l/^-^MW-rSo C<Dgl, & 
a*»J««4WWbT*««fe«-j-*. PEB (Post E 
xposure Bake) ^ff^CiliCj;^ 

So *</^T;i/*y*i8)«T*^Lv Tk^y vxtac 
tic J: K> #i?m'*?—>&1&l8.irz c £:#T-#So 
[0 0 6 7] mtc, *mmwJ7> hWSttsS ( I ) 
y *>n^vffc^*^—x*aii:Lfet ft 
I75X7X ^Bttlc^nTV^S Ot? 2 Jl U-i^X 

[0 0 6 8] IP'S, S«±{CTHU'^XhMi:LTISV^ 

y -t-jpwmwl *»bo l^x i- 

^•CD±CXfc!>^-rSo ±SO*^OU'^Xh^«i 

^^rfT ^ c i: ic a o Tm u->*x h mitmsifmcx. 

[0 0 6 9] TSV^Xhttfitli, y4?7^^^fli^ 

^Lfc^. 2 o ott- 1 bM-^tsc tta 

[0 0 7 0] 

y 3->b^*X MH^ffiKSEffiJIjSJl^USfcV^fc 

[0071] gfc, *5m<t>#*J%Lv*j7. vtmit. iis 
tcK r Fi+fvu- ^— comfm.mx'<r>m.w^'b^ 

7^X-7X>y^>^B14tc&nT<^S/c:i6. TiW^X 
hM«±tC*^£Dl^^X hM^r^Ufc2®b^X h 

ma, asffl^/^-y^iSTx^^MtT^Bgbtfst 

[0 0 7 2] 



(11) 



<&m¥-9-8 7 3 9 1 
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[00 7 3] CI 



1 ] aj?y fc Kn+i"<>-»->/l/ 
OH 



ClCHaOCH,^) 



SiOa/F 
(1) 



^> (1) (^1; 5, OOO) 25g (kKn* 
S^^/l/g : 0. 1 6mo 1 tiS) S^nn^AZ 

oog^mmu mm<D*?-fobv n-xtmr^ 

-^^U^^YO. 6gMKith'^A4 0g/ 
7k 1 6 0 gOzkritffr&An*., *#Lfc„ *n;l/*?-;l/.x 
— t)V (2) 77g (0. 9 6 mo 1 ) /^DD*;PA 
1 0 0 g^^rgT-2^fK*HJTj^)!)0Lfc o 

)l> 100ml tcjgjSU 7k5 U >y WMcr&T 

(3)2 0 g##5ti;fc. 
COO 7 5] 
Cftl 6] 

OCH 2 -OCH3 




CH 2 © 




OH 

0 



(CHa) n 

sio^r 
(D 



711202" 



CH 2 =CH0CH2CH3(4) 



[0 0 7 4] 
Cffcl 5] 



OCHaOCHa^ 

0 



CH 2 
SiOaT 



73202 

(3) 



OH 
-SiO 



'3/2 



TOT 



® ; 5. 1 p pm 
(D ; 1 . 4 p pm 

(D; 1, 5 — 2. Oppm, Broad 
©;T7:n— ;l/S 6 — 7 ppm, Broad 
GPC (j^TWj — ^x. — i^g y^P*? h^77^f — ) 



(3) <Oft=?m; 5. 0 5 0 (*UXfl/>» 

» 

20 ^ h^s/^^/Wk* ; 2 o. 2% 

[0 0 7 6] C^SS^J2] #U ^ Hn+^y^^V 

[0 0 7 7] 
Wbl 7] 



CH3 

/ OCHOCH2CH3 




(5) 



0.196" 



OH 




$yt}:u*i"<l/i?;W»\s-{zX3r*3ry-> (1) (# g(0. 1 2 8 m o 1 ) SrT-fe h >3 0 m 1 tcjg^tfc: 

5, 0 0 0) 2 5 g (k KD+MV^H : kO^SiStf 1 0X:£iS*&V><i:?{c^2B$|igM:TT?£ 

0. 1 6 mo Iff HO *T-£h>4 0 gfc»j)¥U 84!® ApL/c, TkiS^nLT. MKSST* 1 OB^M, 8t#!Rj£ 

?§T*?SSJL&tf x^rt/fcr^l/X— r;I/ (4) 9. 2 so MKSISS:* #y-;M OOmltcr^lSU 7k 5 



(12) 



9-87391 



21 



22 



«5l@Hi0fiL/fc«, 4 0T:J«TTX£3£*£L 

fete 5, xh*->x?;WtLfc#U t Fd+S^O'S' 
(5) 2 2 gtff#6>ftfco 

[00 7 8] 
Htl 8] 

1 H - NM R <r J; ^^#f gpMm 
/ OCMOCH 2 CH3 x 



so*— 




SiOaS" 



TITO 



10 



© ; 1 . 5 p pm 

© ; 5. 9ppm, Broad 

® I 3. 6ppm, Broad 

© I 1 . 5~2. Oppm, Broad 

©;7x-;H 6~7ppm, Broad 

© ; 1 . 2 p pm 

GPCO^S 

stfUT- (5) <Dft?M: 5. 0 1 0 (.XV xf-uym 

m 

xh+->if;Wt$ : 1 9. 6% 
[007 9] 3 ] #UbKn sfrS^ysM/S/A/ 

[008 0] 
[ftl 9] 



(5) 



OH 

— SiO^r 

CI) 



CH2=CHOt-Bu(6) 



OCHOt-Bu 




/02 

(7) 




l2t?ffll/->rcx^;HTr.;l/X— TJUDttfrQlc, t 
e r t -7f-;l/lfx/H-f/V 12. 8 g^fflVStW 
%fitffll 2 k H«ftEJS*fTr> fc c 3* # U fc Hn 
4 1 >"0> 7 ;l/v';b-trX+^-+1r>© t e r t-yb+-> 
x^WbLfctfUv— (7) #2 1 g*#P>*lfc 0 
[0 0 8 1] 
Ut2 0] 

1 H - NM R IT J: &#flf cDMjft 
CD 



CHa (D 

OCHOt-Bu 

J8> 



CH 2 ® 



OH 




30 



©; 
© ; 
© ; 
©; 



1 . 4 p pm 

5. 5ppm, Broad 

1 . 2 p pm 

1. 5~2. Oppm, Broad 



5.010 (#"JX^lf>» 



7i-;H 6~7ppm, Broad 
G P C CD^a 
#!>V- (7) <D#?i 
HO 

tert-7h+->xf/Wt$;20. 0% 

[0082] mnm 4 ] # u t k a^^^>?;i/^i/ 

[0 0 8 3] 
Ut2 1] 



40 



(7) 



50 



(13) 



WWPP9-8 7 3 9 1 



23 



24 




CHs 
/ OCHOn-Bu 



CH 2 =CHOn-Bu(8) 




(9) 



[0 I 

CH, 



-^;l/tTx;l/x— r;M 2. 8 g£H§v^tm«u H io 
fift««2i:piei«:SlS*fTofci:C6. *'JkKn*M [ft 2 2] 

OCHQCHii CHaCa CH, 
<Z> 



stf'Jv— (9) #2 Ogff &nfe. 
[0 0 8 4] 





TJCB" 



(5) 



® ; 1 . 4 p pm 

<D ; 5. 4 p pm, Broad 

® ; 2. Op pm, Broad 

®;i. 5 — 2. Oppm, Broad 

©;7x-;H 6-7ppm, Broad 

©; 1. Oppm, Broad 

3—1. 6ppm, Broad 
G P C <Dm$k 




#Uv— (7) 5, 0 1 0 «*>J Xf-U^Sl 

W) 

n-7h*>'^Mk& ; 2 0. 0% 
[0 0 8 5] Sg]«0!l5) #U Kn*^>^;l/^ 
i s o-7h+^>xf;Wb 

[0 0 8 6] 
30 [ft2 3] 

CHa 
OCHOi-Bu 



CH^CHCM-Bu^) 




0.212* 

(9) 




-^;l/lf-;l/x-7^;l/i 2. 8 g*JBi^&fiW«\ M [0 0 8 7] 

«6«!l2fcn**S«*fTofci:c5, #nFn^M [11:2 4] 



(9) #2 0 g»Stlfeo 



50 



(14) 



mmw-9-8 7 3 9 1 



25 



26 



'H-NMRKASfrffi g jl ftg 
CD © 
CH, (D CH, 

OCHOCH-CHCH, 

A CD CD © 



0 



Q)<8> 

H* ® 

3iOa/2 




0.21 SiOa/1 sV&Sb 

(9) 



® ; 1 . 4 p pm 

@;5. 3ppm, Broad 

8 — 2. 2ppm f Broad 
5 — 2. Oppm, Broad 

®;7i-;l/S 6-7ppm, Broad 

© ; 0 . 9 p p m 

® ; 1 . 6 — 2. Oppm 

G P C <Pfe% 



OH 

-SiOa,r 
CI) 



(10) 



i s o-rh + ^x^Wt* ; 2 0. 0% 

[0 0 8 8] #ytKa^^;i/^ 

[0 0 8 9] 
[ft2 5] 



°-0 
0 



CH, 
SiCW 



OH 




2, Fat!^>8. 8 g*fl§V>SJtW{± > USS 

CD _® 

N~ CH2 CH2 
J 1 



(11) 

^n- (11) ^2 0g?#e»nfc„ 

[0 0 9 0] 
Ut2 6] 



OCH CH, 
■SiO^ 




(11) 



2 — 2 p pm, Broad 
(D ; 5 — 6 p pm, Broad 
®;i. 5 — 2. Oppm, Broad 
©;7xx;l/l 6~7ppm, Broad 
G P C 

(7) cWH^g: 5, 0 10 OfUXfU^IS 

HO 



f h^t: ;Wt* : 19. 0% 

[0091] mmm7} #«;i:fp^m>^>;i/ 

•bX+m^Ot e r t ;Wk»tfx 

[0 0 9 2] 
Wt2 7] 



50 



(15) 



#i¥9-8 7 3 9 1 





27 




/ 






(fan 




■ — SiOa/7 - ' 


\ 


(1) 





28 



CHa 



0 

<j?H 2 

"SiOa/z 





( 1 


/ 








0.169 


— SiO^ 


O802 - T 




( 1 ) (#?S ; 5 , 0 0 0) 2 5 g (t Kn* 
i/^^^;l/S : 0. 16mo lffl^) *Vf>J^2 50 
gtCjgPU 4 5Wm.ni.%:tft>r.m.Mi?- tert 
-7?7l/*l. 37 g (0. 0 0 6mo K TkilKM 

LTU4mo i %) ttmuLfc miutmrnc^xtm 

V v^^X h V >y -f Lfcfe, *2S—;l 10 0ml tcj£ 

'H-NMRtrj;&ft#(Pji fe % 

OCHOCHjCHa^ 

(2) 



(12) 

gtC^S-ftfCo 

[0 0 9 3] cco^, x^;Hf-;l/3i— v^;l/7. 3 6g 
(0. 0 1 Omo 1 ) t^MM2 tmn&JS&T'Eifo* 

^Stc tert -7fW;l/fcMtih*->x^ 
»*«A L 'J v-^ff Z>C£tfX*1z fee 

[0 0 9 4] 

1ft 2 8] 




(JHi<S> 

SiOa/2 - 




(12) 



® ; 1 . 5 p pm 
® ; 5. 9 p pm 
(D ; 3 . 6ppm 

©;i. 5 — 2. Oppm, Broad 
©;y^—;Vm 6 — 7 ppm, Broad 
©; ter t-7Wi 1. 7—1. 8ppm 
G P C Ogg 

OCHaOCHav 



30 



0 

9H 2 



*Uv-(12)^?i:5, 03 0 (^UXf^ 



xh^x^-;Wfc^ ; 15. 9% 
tert -7^;U#;l^x;Wfc^ 

C0095] tnmmsi 

[0 0 9 6] 
[<t2 9] 



9% 




(A) 

(p-tert -yh*^7i-;W 



3^* 



5,200 

9 6 MSI* 



1 -x h4^>- 2 -yn;V-;i/ 
b^-hiiCTl 0 0°CTM^yU^-^bfc o )gi/P 



50 



4 MSG 
6 0 OJtHWB 

Jtt«. 2. 3 8 %Of b7^7 t ;l/7>€-') AH Ko* 
(TMAH) <07jC»«7? 1 »H^«*fTV\ 7jO?3 
0#U>XLfc o 



(16) 



ftfflsp- 9-8 7 39 1 



29 

[0 0 9 7] #l^X h«Btt, tfi?m<Dl$&*7jkU 
i&mft.m-e&ZK r Fl+^U-f-^ (&g2 4 8 
nm) Ti¥ffiLfd§-&<QE t h!gj*ti3. 2mJ/cm 

T4 0 nm/s e c CDrg^itS^LfCo —7^ 

X h*m©*BftaP©i§A¥>£8« 1 . 8 n m/ s e c * 

[0098] J"J3 >Wfc±.V> K r F x+ix^ U— !f — 
0. 2 2 )im07-l'y7yKX'<-X^-^ 

[0 0 9 9] -y'Jny^iACTI^Xh^ 
£LT, OFPR8 00 (JglRlSftttSD %2. 0(im 
OfSEML, 2 0 0 , CT5^HAn^U fiWfc£-£ 

«*35FftT?»0. 3 5nmO*ST?»ftU 7U^-^ 

V\ >*T»US>XhII±te:}&aL;fc<> eon*. 

Til U h M fc « L TIB4^ * - >£rf#£ c fc #T* 

[0 10 0] ^©gL WWX/^Jii'fy^ 

o/co TIU^X MOI-yf^^Stf 1 5 0nm/ 



20 




30 

m i n-e&StfHcttU *^XhIii3nm/min 
iXTT-feo/io l 5»ffliyfy^S<:i:iaoT* 

£lcmi£U 2 iim&Ll.nmi'VZmi'UXb'W-^ 

tfXgilfi : 5 0 s c c m, #X,E : 1 . 3 P a , 
r f : 5 0W, d c /W7X : 4 5 0 V 

[0101] eaSffd9~ 1 3fttttfctt0!D S^iSSMS £ 
ra*ft»«T. TIB^ (B) ~ (F) Ti?nS#'Jv 
-WUT- (A) O^OK^nftlffl^TU^Xh 

[0 10 2] ->V=iy&^.±T<r>K r Fl*->vb- If 
-J8ft<DgiSE> »f8fiU Jfctfte±I3Sii0ll8T?ttJlibfc 

[0103] j±«©feti>, mmm8 tmm&m&T\ t 
o tc^nen/B^Ti^x h»«*wi»Lfco 

[0 10 4] i/iJnyifi±T*©K r Fx+->vl/-f 

U^X hJH±T?<D»»tt*« 1 t^to 
[0 10 5] 
[{t3 0] 




#'Jv- (B) ; R 



*'J7- (C) ; R 



9H3 

CHOCH^ 
CHOt-Bu 



5, 1 0 0 



5,300 



(D) ; R 



9H, 

CHOn-Bu 



^fi; 5, 1 5 0 



(E) ; R 



9a 

CHOi-Bu 



#7fi ; 5 , 2 0 0 



*>;v- (F) ; R ; 



#7* ; 5 . 2 0 0 



* U v- (G) ; R ; OCOt-Bu (=t-Boci) 

6 



[0 10 6] 



so 



31 



(17) 



WHH*9-8 7 3 9 1 

32 











mJ/cm* 


li m 








A 


32 


022 








B 


32 


022 






£dfefcllO 


C 


23 


022 


9m 




mmmn 


D 


3.0 


022 






mm \2 


E 


3.0 


022 


hktk 




mmm & 


F 


4.0 


022 








G 


3.5 


025 







immai ¥«7^i i^ub 

C¥*MfiE 1 ] 

WjEmmmzi mmm 
mmmmmzd 0094 



[0 0 9 4] 
[fc2 8] 



'H-NMR<cJ:34r#rOM:fe 
CD 

/ OCHOCHjCH^ / OH 
I© 





SiOvf" 



O 

OCOt-Bu, 



1$ 



siOa,r~ 



(12) 



(D ; 1 . 5 p p m 
©15. 9 p p m 
d) ; 3. 6 p pm 

©:i. 5 — 2. Oppm, Broad 
©;7i-;H 6~7ppm, Broad 
© ; t e r t -^/l/JS 1. 7~1. 8ppm 



G P C (D^m 

(1 2) ©#?j 
SIS) 

xh+S/if;Wt$; 15. 9% 
t e r t -7?-)\>J3)\>&-Mtm 



5. 0 3 0 



3. 9% 



CaaiB] ¥/£8^9£ 50 
[^SUfiE 1 ] 
[*iIE*f#*«£] VMS* 
'MlEfcHfcBB*] 00 0 3 

[0003] -Th- (I to) XV t Hn+S/X 

^-VXDOWm^t e r t (t 

-Boci) -vumLtcPBocsT t^offimte, * 



[¥*8ffiIE2] 

[miem^ss^] mmm 
vmimmm&\ 0015 

[MlE^ffi] l£Jg 
[0 0 15] 



(18) 



«H»PF9-8 7 3 9 1 



lit 41 



(OWn 

C — SiOaTiT 



0 CH3 
O-C-O-A-CHs \ 



6m 



(CH^n 
-SiOaS — = 



(III) 



c«iE»^»a«] hid* 

[*iiE*f*SB*] 0 0 18 



0 CH3 
O-C-O-C-CH, 

6ft 



E¥SMIE4] 

mmm 

[«EmHI«] 0 0 4 0 

E0 0 4 0] stfU (p-KFo+->^;I/) 

-;Wbur«»r*ft«, _hfB (i) OI-CR 1 R 2 o 

R'fOR 1 , R 2 tfWfcJicJRIS^OJfr&tt, 

T> C 1 -CH2 -O-R 3 Oi^fti'D^^H- 

E#MffiiE5] 
E*fIE*f*#Si«] HJl*ffl» 
[«IE*HfeBB£] 0 0 4 1 

EffiiErt^] 

E0 0 4 1 ] — ±M ( i ) CDS- C R 1 R 2 OR 3 
cfcOR 1 , R 2 tf7 , /t/4 t ;H&D«^ J f\ ±15 ( i 1 ) <D 



EffilErt^] 
E0 0 1 8] 
Eft 5] 



OH 




CH, I 

+ ch,-c* + ca 




e«je^^#««] mmm 
mwcmms^i 0045 

Etf iE^S] 
E«IErt^] 

[004 5] sK'J (p-UFn^^l/) > 

e r t -yh^'>*;l/5H— ;Wtco*a-lctt, tf'js^vrg 
^tfT^KK^t e r t -y^;l/SJES$-a:§c:i:(c<fcO 
SaicfTSclfctfT-it, t e r t-7h+^*M-;l' 
**7Wfc©«£^ t e r t-^f;l/7otSSlXf 

E¥S»iIE7] 
E«IE*f*«8i*] B£*B» 
BfIE2«B»B*3 0 0 5 4 

EMIE^rS] 
EHIIErtS] 

[00 5 4] fo^ IC!f?$L<ffl^P»nSi^SJ 
cD^-^AJgiiLT, ±K— US* (I V) CDRCD'>&< 
OtfR' 3 CO- (R* tiMtl~l 0COT;l/ 

S) 1?^?n^ t e r t -T;t/n^S/S, tert —7 



(19) 



7 3 9 1 



#cT$£ 0 COtS, -0Si£ (IV) ORO'>ft<tfe 
— Oti tert -7;l/3*->7x-;l/S, tert —~7 
h+->3!j;l/!H-W+->7i-;H, fe^V^it ert 

-tri±mmmk, »iwij«&***-r*o core*, 

OCHOCHaCHaCHaCHa 



StlSc tert -T^Jr-isM, tert -7h4 1 v' 
#;l^-/l/;j-4^>g. S5V>iit e r t-7h^>M 

[#ttttIE8l 

imjEttammzi mm 
imEstmmsei oo8 4 
am/ma mi 



[0 0 8 4] 

UtZ 2] 



<2> 



9Ha® 
SL0a,a~~ 




CH 2 ® 
SiOa-~ 



(9) 



® ; 1 . 4 p pm 

(D;5. 4ppm, Broad 

CD ; 2. Op pm. Broad 

®M. 5~2. Oppm, Broad 

©;7i-;H 6~7ppm, Broad 

©:i. Oppm, Broad 

®:i. 3~1. 6ppm, Broad 

GPCOM1 

sKUV— (7) cd^S: 5. 0 1 0 WJXfl^>ft 

no 



<CHa)n 
"SiOa/r 

m 



CHa-CHOi-BuUO) 



n-7h*->xf;Wt$; 2 0. 0% 
[#Mf§jE9] 

mmmmmmzi 0086 

[0 0 8 6] 
Ut2 3] 



9H3 

OCHOi-Bu 




to 



(11) 



<pHa 

SiOs^ 



*SS«2T'fflV^cX^;l/tf^;l/ai— r-zKOftfeUtc, i [*fiE*fcfcSB*] 0 0 8 7 

s o-T^l/tf^x— r;l/ 12.8 g*JBV>*J£m [*fIE73l£] *H 

h^j 2 t ra«ftsje*ff o rc tc5, #ukfb m^ttm 

*~>^>^;l/5/;M*X**4^>'<D i s o-y b^-^x. [0 0 8 7] 

^WtbfcsKUv- (l D #2 0gf#P.n/t o [ft2 4] 

C¥«MlEi0] 



(20) 



&ffl¥9-8 7 3 9 1 



'H 



OCHOCH 2 CHgH, N 

© <D © 

0© 



9H2 ® 

SiOs/j — 



0212" 




(ID 



® ; 1 . 4 p pm 

©; 5. 3ppm, Broad 

®; 1. 8^2. 2ppm, Broad 

®; 1. 5 — 2. Oppm, Broad 

®;:7x~/l/S 6 — 7 ppm. Broad 

© ; 0. 9 p pm 

® ; 1 . 6 — 2. Oppm 

GPc^sa 

^'JY- (9) (Dft^M ' 5, 0 10 WJXfl/yft 



i s.o-7h^xf;HW; 2 0. 
HMBWjE 1 1 ] 

m jEmsmm&i mmm 
mjEtmrnazi oos9 
miExm 'ass 

[0 0 8 9] 
WC2 5] 



0% 



J) 




(12) 



0 



91L 

SiOs«" 



1 








7 0.19 — 





(13) 



2. 3-^KDlf7>8. 8g»^Lm f^SS 

^'Jv- (1 3) it2 0gj96hft, 
BMfcttlEl 2] 

'H-NMRtrJ:^-^-#rg>M^ 
CHz-CH, 



BfjEfcMWEB*] 0 0 

[0 0 9 0] 
[ft 2 6] 



9 0 



v. 

, OCH 



SiO^— 



CH 2 



~9 

(13) 




CHz® 
SiOs/T 



®; 1. 2-2ppm, Broad 
®;5— 6ppm, Broad 

5 — 2. Oppm, Broad 
®;*7x~;l/g 6 — 7ppm. Broad 



*'J7- (7) <Dft¥M: 5, 0 1 0 »'JXfbV» 
») 

fb7tKD77-;Wfc$; 1 9. 0% 



(21) 



7 3 9 1 



RiIE*fiyitS£] 0 0 92 
BfIE2f83 



[0 0 9 2] 
Ut2 7] 



(1) 



O^HOCHzCH, 




SiO V2 




9 

OCOt-Bu x 



10 



9Hz 
SiOa/T 



(14) 



(»?i;5, 000) 2 5g (tFP + 
->^>->';l/*:0. 1 6 mo 1 fflHD *lfU S^>2 5 0 
gte*»U 4 5tT«lW5r^-t e r t 
-73-/1% I. 37 g (0. 0 0 6 m o K dcttSKft 
LT^Hmo 1 96) ^iDLfc 0 J&iOfcllp^CtfXtffg 

»J 5»*X h- 'J y ^LfcIS, * #7 — ;l/ lOOmllCiS 

IH«IO*iJE«5|iI»0igbfe«, 5IU T-trh>4 0 

1 H-NMR iz£ &*Hft Jfc 
® 

^ ® (D 
OCHOCHaCH, 

I© 



MiE3«WSB*3 00 9 4 

CO 0 9 4] 
[{t2 8] 



<pH 3 © 
SiOvT" 



0.159 





SiOa/7 



ODJ9 



C14) 



®; 1. 5ppm 
© ; 5. 9 p pm 
® ; 3. 6 p pm 

5 — 2. Oppm, Broad 
(D;^x— ;bS 6~7ppm, Broad 
©; ter t-WS 1. 7—1. 8ppm 



g p c crnem 

4?UT-(12)^?I:5, 03 0 WJXfl/> 

Htm 

xh^>xf;Wk$; 1 5. 9% 

t e r t -r^;i/*;i/*-;Wt* ; 3. 9 % 



(51)Int.Cl. 6 

G 0 3 F 7/30 
H 0 1 L 21/027 



F I 

G 0 3 F 7/30 
H 0 1 L 21/30 



5 0 2 R 



(22) 



WIB¥9-8 7 3 9 1 



